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Tc99m sestamibiAbstract Purpose: To assess the significance of attenuation correction on sensitivity, specificity
and diagnostic accuracy of myocardial perfusion SPECT.
Methods: 102 patients referred for myocardial perfusion imaging (MPI) were divided into two
groups: 42 patients (mean age: 54.6 ± 12.6) were enrolled in the group A, who had undergone coro-
nary artery angiography, within six months of the scan. 60 patients (mean age: 49.79 ± 11.3) were
placed in the group B who had a <15% pretest likelihood of CAD. Both non-corrected (NC) and
attenuation corrected (AC) images were visually analyzed according to 17-segment model of the left
ventricular cavity. Visual assessment derived sensitivity, specificity, diagnostic accuracy and nor-
malcy rate of NC and AC sets of images were compared using McNemar test.
Results: Sensitivity, specificity and diagnostic accuracy for detection of coronary artery disease
were found to be 100%, 11% and 79% respectively for NC images and 66%, 78% and 68% for
AC images. The p value was found to be significant in only the RCA territory. Normalcy rates
in the group B population were 19% for NC image set and 74% for the AC image set. No signif-
icant difference on basis of BMI was observed in attenuation corrected scans. The technique
appears to be more valuable in men.
Conclusion: This study demonstrates that CT based attenuation corrected Tc-99mm sestamibi
SPECT myocardial perfusion imaging significantly improved the specificity of the RCA territory
compared with non-attenuation corrected Tc-99mm sestamibi SPECT myocardial perfusion imag-
ing in both genders irrespective of BMI.
 2016 The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting by Elsevier.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-
nd/4.0/).d Road,
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The worth of myocardial perfusion imaging (MPI) is undis-
putable. It is not only useful in the diagnosis of coronary
artery disease (CAD) but also helps in risk stratification and
management of patients with known or suspected CAD (1–
3). Despite the progress in the field of medical technology, soft
tissue attenuation is still a hindrance in the path of the diag-
nostic accuracy of myocardial perfusion imaging. Soft tissue
photon attenuation produces inhomogeneous defects that
decrease the specificity of the test, thereby making it difficult
to distinguish between coronary artery disease and the atten-
uation artifact. This may lead to predominant increase in false
positive studies (4). Diaphragmatic attenuation and breast
attenuation are the most commonly documented artifacts. In
obese persons lateral wall artifacts may also be noted (5).
Any or all of these may adversely affect any patient’s study.
Thus it is evident that attenuation artifact is a significant
and notorious pitfall of SPECT MPI. Several methods have
been approved for determining attenuation artifacts such as
prone imaging, electrocardiography (ECG) gated SPECT
imaging and attenuation correction (6). For this, the ideal
way is to create attenuation maps from transmission tomo-
graphic image generation through an external source of pho-
tons (7). The external source of photons could be some
radionuclide source or X-ray tube. Computed tomography
attenuation correction (CT-AC) has advantages of higher
photon flux and shorter scan times (8).
In the current study by using hybrid SPECT/CT (Infinea
Hawkeye), we tried to evaluate does attenuation correction
reduces attenuation artifacts? If yes who are the candidates
in which it could be most usefully employed.2. Materials and methods
2.1. Study population
A total of 102 patients were prospectively analyzed who were
referred to our department, for either diagnostic or prognostic
purposes as part of their clinical management. They were cat-
egorized into two groups. The group A comprised of 42
patients who got coronary angiography done within a period
of six months of cardiac scintigraphy. Their ages ranging from
30 to 74 years (mean age = 54.6 ± 12.6) with male/female
ratio of 36/6. The other group i.e. B composed of 60 patients
who had low likelihood of CAD (<15% pretest probability)
fulfilling Morise criteria (9) and they hadn’t undergone coro-
nary angiography. Their ages range from 30 to 75 (mean
age = 49.79 ± 11.3) with male/female ratio of 30/30.
The patients selected in the group A did not have MI,
LBBB, history of revascularization or cardiomyopathies.
These patients underwent coronary angiography 6 months
pre or post MPI SPECT. Coronary angiography was set
as a gold standard. Stenosis of P70% was regarded as
significant.
All patients gave informed consent as part of the proto-
col approved by the ethical committee and have therefore
been performed in accordance with the ethical standards
laid down in the 1964 Declaration of Helsinki and its later
amendments.2.2. Stress/rest protocol
Patients were asked to come for cardiac perfusion study after a
4 h fasting period and they were advised to refrain from tea,
coffee, and chocolate cola drinks at least 12 h before stress.
Beta-blockers were discontinued for 72 h, calcium channel
blockers for 48–72 h and long acting nitrates for 12 h before
the study. Physical examination and baseline ECG were done
and IV line was maintained.
Patients who were unable to exercise in order to achieve tar-
get heart rate were infused intravenously with Dipyridamole at
a dose of 0.56 mg/kg intravenously over 4-min period. The
patients who were able to exercise underwent symptom limited
exercise tolerance test following Bruce or Modified Bruce pro-
tocol to achieve at least 85% of age-adjusted maximal pre-
dicted heart rate and five metabolic equivalents.
All the patients were injected with Tc-99m sestamibi follow-
ing One day protocol (10 and 30 mCi for stress and rest imag-
ing respectively).
2.3. Acquisition parameters
Each patient underwent stress/rest Tc-99m MIBI SPECT with
CT-based attenuation correction. Patients were placed in the
supine position with arms over their heads. The SPECT scans
were immediately followed by CT. SPECT images were
acquired using Infinia Hawkeye equipped with two detectors
positioned at 90 degree (L mode).
2.4. Data analysis
All the studies were assessed for any mal-registration and
patient movement. If there was slight misregistration between
emission and transmission data, the images were reprocessed
but discarded if there was evidence of significant patient
motion or misregistration during acquisition.
For visual interpretation of Non-corrected (NC) and CT-
AC views, reconstructed short- and long-axis (horizontal long
and vertical long axes) images and polar maps were created by
Myovation Perfusion SPECT. The myocardium was divided
into 17 segments as recommended by the quality assurance
committee of ASNC (10).
All coronary segments were assessed by 2 experienced
nuclear physicians. Stress and rest tomograms were presented
in a random sequence for interpretation to the experienced
observers. For visual interpretation, no clinical information
was given to experts, such as patient history and coronary
angiography (CAG) findings. Computer generated myocardial
perfusion scores were also masked from the experts. The obser-
vers interpreted the both the image sets i.e. NC and AC by rat-
ing each segment as normal or abnormal with a special
emphasis on whether the abnormal segment had reversible or
a fixed perfusion defect on short axis and long axis slices as
well as the polar map. A third expert was called in when there
was disagreement between the two experienced nuclear
physicians.
On stress images, a defect in perfusion that was partially or
absolutely resolved in the rest images in two or more contigu-
ous segments or slices was marked as a reversible perfusion
defect. On the other hand, a defect in perfusion on stress
images in two or more contiguous segments or slices that per-
Non-attenuation corrected and attenuation corrected myocardial perfusion SPECT 785sisted in rest images was called as a fixed perfusion defect. A
study with fixed or reversible perfusion defect was considered
as an abnormal study. The segments were scored individually
and then in each of the three arterial territories i.e. left anterior
descending (LAD), left circumflex (LCX) and right coronary
artery (RCA).
2.5. Coronary angiography
CAG performed by a standard percutaneous technique which
was reported on visual interpretation of an experienced
angiographer was used for correlation with SPECT findings.
Luminal narrowing of P70% was considered significant.
2.6. Statistical analysis
All continuous data such as age had been presented as the
mean ± standard deviation while categorical data were pre-
sented as percentages. Sensitivity, specificity and diagnostic
accuracy of non-corrected and attenuation corrected images
were determined in group A. Normalcy rate of non-corrected
and attenuation corrected images was determined in group B.
Sensitivity, specificity, diagnostic accuracy and normalcy
rate were compared between attenuation corrected and non-
attenuation corrected sets by use of McNemar test. A p value
of <0.05 was considered significant.
3. Results
In this study, data of 4 patients (1 female and 3 males) in group
A and 7 patients (3 females and 4 males) in group B were dis-
carded due to severe motion artifacts and/or misregistration
between CT and SPECT images.
There were 38 patients in group A; their mean age was
56.18 ± 12.7 years, with a range of 30–78 years and mean
height was 168.0 ± 25.18 cm (range of 147–185 cm). The study
population had mean weight of 70.74 ± 12.25 kg (range of
45–90 kg). The range of BMIs was 18–35.8 kg/m2 (Table 1).
Overall, 23 patients (60%), 11 patients (29%) and 4 patients
(11%) were categorized as normal weight, overweight and
obese respectively in group A.
There were 53 patients in group B with mean age 50.29
± 10.5 years with a range of 28–75 years and mean height
was 156.8 ± 16.5 cm with a range of 140–180 cm. The studyTable 1 Demographics of the study population.
Group A Group B
n 38 53
Age 56.18 ± 12.7 50.29 ± 10.5
BMI (mean ± SD) 24.59 ± 4.07 29.77 ± 6.2
Female 5 (13%) 27 (51%)
Male 33 (87%) 26 (49%)
Hypertension 23 (59%) 32 (61%)
Diabetes 14 (37%) 9 (17%)
Family history 14 (37%) 15 (29%)
Hyperlipidemia 7 (18%) 10 (18%)
Smoking 16 (41%) 12 (19%)
Abnormal BMI 15 (39%) 43 (81%)
Angina 25 (66%) 24 (45%)population had mean weight of 74.67 ± 15.60 with a range
of 45–122 kg. The range of BMIs was 19.8–54.2 kg/m2. The
demographic and clinical characteristics of patients in group
B are shown in Table 1. Overall, 10 patients (19%), 17 patients
(32%) and 26 patients (49%) were categorized as normal
weight, overweight and obese respectively in group B. A trend
of heavy females was observed in this group.
In the group that undergone catheterization (group A),
patients were older, normal weight, were more frequently
men that smoked, and had greater frequencies of diabetes mel-
litus, strong family history of CAD, presented commonly with
angina and showed equivocal frequency of hyperlipidemia and
hypertension compared with low pretest likelihood group.
In the group with a low likelihood of CAD i.e. group B,
patients were obese or over weight, relatively younger, more
frequently women, with hypertension as a co-morbid and less
inclined to have hyperlipidemia or diabetes.
3.1. Angiographic characteristics of group A population
Angiographic findings stratified by percentage of luminal nar-
rowing P70% and involvement of number of arteries are
shown in Table 2. 11 scans were assigned as normal on the
basis of P70% stenosis criterion.
3.1.1. Outcome of the analysis
When the 38 patients in group A were individually analyzed, it
was noted that 15, 26 and 38 number of patients had fixed or
reversible perfusion defects on NC images that become 2, 21
and 11 on CT-AC images in LAD, LCX and RCA regions
respectively. The number of patients with coronary territorial
involvement is shown in Table 3.
Similarly, when 53 patients in group B were individually
evaluated, it was noted that 16, 26 and 38 patients had positive
NC images (i.e. fixed or reversible perfusion defects) out of
which only 7, 6 and 4 patients persisted with the perfusion
defects after attenuation correction in LAD, LCX and RCA
regions respectively. The number of patients with coronary ter-
ritorial involvement is shown in Table 3.
3.2. Overall sensitivity, specificity, diagnostic accuracy and
normalcy rates
The overall results of 99mTc-sestamibi SPECT in Group A with
and without attenuation correction are depicted in Fig. 1. The
results revealed that AC improved the overall specificity. How-Table 2 Angiographic characteristics of group A.
Parameter P70% Stenosis
Normal perfusion 11 (29%)
Single vessel disease 16 (42%)
Double vessel disease 9 (24%)
Triple vessel disease 2 (5%)
LAD region 12 (32%)
LCX region 12 (32%)
RCA region 8 (21%)
LAD indicates left anterior descending artery; LCX, left circumflex
artery; RCA, right coronary artery.
Table 3 Number of patients with perfusion defects according to coronary arterial territories.
Patients with perfusion
defects in LAD territory
Patients with perfusion
defects in LCX territory
Patients with perfusion
defects in RCA territory
Group A NC 15 26 38
AC 2 21 11
Group B NC 16 26 38
AC 7 6 4
Fig. 1 Diagnostic accuracy of MP SPECT in group ‘A’ patients.
Fig. 2 Normalcy rates in group B patients.
Fig. 3 Sensitivity, specificity and diagnostic accuracy of NC and
AC images in LAD region.
Fig. 4 Sensitivity, specificity and diagnostic accuracy of NC and
AC images in LCX region.
Fig. 5 Sensitivity, specificity and diagnostic accuracy of NC and
AC images in RCA region.
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nostic accuracy.
The group B patients also showed a significant increase in
normalcy rates upon attenuation correction. The outcome of
attenuation correction in RCA territory surpassed the
improvement of AC in other coronary regions (Fig. 2).
3.3. Sensitivity, specificity, diagnostic accuracy and normalcy
rates according to vascular territory
When all three vascular territories were analyzed indepen-
dently, it came to light that attenuation correction increased
the specificity in all three territories but it significantly
enhanced in RCA region i.e. from 10% to 79%. The diagnostic
accuracy remained same in LAD and LCX territories but
increased considerably in RCA from 29% to 74%. However,
sensitivity declined in all the vascular territories (Figs. 3–5).
In group B, normalcy rates were 72%, 51% and 28% for
LAD, LCX and RCA in the non-corrected set of images
respectively. The normalcy rate showed significantly higher
values in the attenuation corrected images in all three territo-ries, more marked in the RCA region. The normalcy rates
for attenuation corrected images in LAD, LCX and RCA
regions were 85%, 89% and 92% respectively (Fig. 2).
Fig. 8 RCA: sensitivity, specificity and diagnostic accuracy of
NC and AC images in female population of group A.
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diagnostic accuracy of myocardial perfusion scan
Female population of group A comprised of only 5 patients.
Due to less number of patients, statistical tests could not be
applied.
In the assessment of LAD territory, NC images confirmed
disease in 2 of 2 patients (100% sensitivity) and ruled out it
in 2 of 3 patients (66.67% specificity) while AC SPECT verified
LAD disease in 1 of 2 patients (50% sensitivity) and rejected it
in 3 of 3 patients (100% specificity). The diagnostic accuracy
remained the same in both NC and AC images (Fig. 6).
When evaluating LCX territory NC SPECT had 75% sen-
sitivity (3 of 4) that was reduced to 25% (1 of 4) on AC SPECT
while specificity was discovered to be 100% (1 of 1) on NC
SPECT that remained the same on AC SPECT images. Diag-
nostic accuracy that was 80% on NC images fell down to 40%
on AC images owing to the decrement in sensitivity (Fig. 7).
In the assessment of RCA territory, it was found that only 1
patient had RCA disease on angiography. On NC SPECT,
sensitivity was estimated to be 100% as it picked up the disease
that remained the same on AC images. However, AC enhanced
the specificity from 25% to 100% as it excluded the disease in
only 1 patient on NC images but in 4 in AC images. Diagnostic
accuracy also increased from 40% to 100% when NC and AC
images were compared (Fig. 8).
In the male population of group A, it was observed that
attenuation correction improved specificity and diagnostic
accuracy of RCA and LCX territories but substantial
enhanced values were noted only in RCA region. LAD terri-Fig. 6 LAD: sensitivity, specificity and diagnostic accuracy of
NC and AC images in female population of group A.
Fig. 7 LCX: sensitivity, specificity and diagnostic accuracy of
NC and AC images in female population of Group A.tory did not get benefit from attenuation correction in males
(Fig. 9–11). In Fig. 12, myocardial perfusion scan of a 65 years
old male with 50% blockage in RCA territory of CAD is illus-Fig. 9 LAD: sensitivity, specificity and diagnostic accuracy of
NC and AC images in male population of group A.
Fig. 10 LCX: sensitivity, specificity and diagnostic accuracy of
NC and AC images in male population of group A.
Fig. 11 RCA: sensitivity, specificity and diagnostic accuracy of
NC and AC images in male population of Group A.
Fig. 12 Short axis (SA), vertical long axis (VLA) and horizontal long axis slices from myocardial perfusion images of a 35-year-old,
hypertensive female with BMI of 23.4 without AC and with AC. Note the reduce uptake in the anterior wall of the myocardium in the
IRNC images due to breast attenuation, which was corrected on the attenuation compensated (IRAC) images.
Fig. 13 Normalcy rates in the female population of group B.
Fig. 14 Normalcy rates in male population of group B.
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corrected images that become normal on attenuation
correction.
In group B patients, it was noted that female population
benefitted upon attenuation correction considerably in all the
three vascular regions while the male population largely bene-
fitted in the RCA and LCX territories upon attenuation cor-
rection with p value <0.05. The conspicuous thing that was
noted was the reduction of normalcy rate in LAD region in
male population (Figs. 13 and 14). In Fig. 15, myocardial per-
fusion scan of a 35 years old female with low probability of
CAD is illustrated, showing fixed perfusion defects in anterior
wall in non-corrected images that become normal on attenua-
tion correction.
3.5. Influence of body mass index on the sensitivity, specificity
and diagnostic accuracy of myocardial perfusion scan
In the non-obese population of group A, an improvement in
specificity was observed in all the three territories at the cost
of sensitivity upon attenuation correction. However, signifi-
cant improvement (p< 0.05) was noted in RCA region only
keeping in with the trend noted in both the groups on exclusive
group wise analysis. The population of group B with normal
BMI also showed better normalcy rate for the RCA region
as compared to other vascular regions. Therefore, it was noted
that RCA was the fortunate vessel which was getting major
advantage upon attenuation correction than the other vessels
(Table 4).
There were 23 non-obese patients in group A and 2, 6 and
15 patients got the advantage in LAD, LCX and RCA regions
respectively as a result of attenuation correction. Among them,
67% were females that got the edge in LAD, LCX and RCA
territories as 2 out of 3 females showed improved tracer uptake
on attenuation correction in all three territories. There were 10
normal weight patients in group B and 1, 2, and 6 patientsshowed benefit in LAD, LCX and RCA regions respectively
on attenuation correction. Among them, 25% were females
that showed improvement in each of the three coronary terri-
tories (Table 4).
When analyzing RCA territory in group A patients with
BMIP 25, it was found that none of the patients had vessels
with P70% narrowing. All but one patient showed persistent
Fig. 15 Short axis (SA), vertical long axis (VLA) and horizontal long axis slices from myocardial perfusion images of a 65-year-old,
obese, hypertensive man with BMI of 34 without AC and with AC. His angiography revealed 70% obstruction in LAD territory, 40%
impediment in LCX territory and 50% blockage in RCA territory. Attenuation corrected images show normal tracer distribution in
inferior wall that was significantly reduced in the IRNC images due to diaphragmatic attenuation.
Table 4 Effect of BMI on sensitivity, specificity, diagnostic accuracy and normalcy rate.
Coronary region Sensitivity p value Specificity p value Diagnostic accuracy p value Normalcy rate p value
BMI < 25
LAD
NC 64.29 1.0 77.78 1 69.57 1.0 88.9 0.67
AC 57.14 88.89 69.57 100
LCX
NC 90.00 1.0 30.77 0.25 56.52 0.62 77.88 0.45
AC 80.00 53.85 65.22 100.00
RCA
NC 88.89 0.37 14.29 0.008 43.48 0.18 33.33 0.063
AC 55.56 78.57 69.57 88.90
BMI > 25
LAD
NC 57.14 1.0 100 1 80.0 1.0 68.2 0.039
AC 57.14 100 80.0 84.1
LCX
NC 100 0.1 63.64 1.0 73.33 0.5 45.5 <0.01
AC 50.0 63.64 60.0 86.4
RCA
NC 100 06.67 0.001 6.67 0.08 27.3 <0.01
AC 0 80.00 80.00 93.2
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not be found in RCA territory. As attenuation correction
excluded disease in 12 patients, specificity increased from just
7% to 80%, and diagnostic accuracy increased in the similar
manner. No significant change was noted in LAD or LCX
regions. However, loss in sensitivity was noted in LCX
territory.
In the 15 overweight patients of group A, none benefitted in
LAD territory, only 2 female patients were classified disease
free after attenuation correction in LCX region and 4 males
showed improvement in counts in RCA region. Meanwhilein group B, 35% females showed better tracer uptake in
LAD region, 43% females showed improvement in counts in
LCX region and 48% were noted to have increased tracer
uptake in the RCA region (Table 4).
4. Discussion
Soft tissue attenuation is a very important shortcoming of
SPECT myocardial imaging (5,11). The problem of attenua-
tion effect has considerably been vanquished by attenuation
correction methods achieved by the technological advance-
790 H. Raza et al.ment in hardware and new software development. Initially,
attenuation correction in areas of non-homogenous attenua-
tion such as chest was achieved by radionuclide based trans-
mission images but CT based attenuation correction is
rapidly emerging as the standard for SPECT (12). Acquisition
by CT based AC method is relatively faster as compared to
radionuclide based method and it also results in less noise.
Furthermore, there is no impact of the SPECT radionuclide
on CT data and also there is no need to replace decayed trans-
mission source (13). Masood et al. first approved the clinical
worth of CT based AC of MPI and proved that it did indeed
improve the diagnostic accuracy of the MPI SPECT (14).
In our study, we tried to assess the impact of CT based
attenuation correction on myocardial perfusion scintigraphy.
We studied scans of patients visually (qualitatively). For visual
analysis, patients were divided into two groups: i.e. patients
who had undergone coronary angiography within six months
of the myocardial perfusion scan and patients who had not
undergone coronary angiography as they had low likelihood
of CAD according to Morise et al’s criteria (9) and were
referred to our institute for myocardial perfusion scan.
4.1. Overall sensitivity, specificity, diagnostic accuracy and
normalcy rates
In our study, we came across significant diminution of perfu-
sion defects (both fixed and reversible perfusion defects) in
MPS after attenuation correction as illustrated in Table 3.
Thereby, resulting in increased number of myocardial seg-
ments been declared to have normal perfusion. Although it
is usually presumed that attenuation artifacts cause fixed per-
fusion defects sometimes they may produce reversible perfu-
sion defects as well, as was found in our study. The reason
could be due to shift in body and relative anatomic positions
during stress and rest imaging as stress and rest imaging are
acquired separately, resulting in different manifestations of
artifacts on the stress and rest image sets.
After initial studies by Ficaro et al. (15,16) there has been
almost a general consensus that attenuation correction with
or without scatter correction increases the specificity and nor-
malcy rate in myocardial perfusion SPECT (17–19). Likewise
in our study, specificity increased from 11% to 78% (p
value < 0.05) for ruling out CAD when analyzed, as assessed
in group A patients. The increase in specificity was balanced by
the loss in sensitivity (Fig. 1). The decrease in sensitivity was
due to the fewer number of pathological segments identified
by the CT–AC images. The loss in sensitivity also resulted in
fall in diagnostic accuracy. Anyhow, the larger number of seg-
ments being detected as true negatives on attenuation correc-
tion implied an increased diagnostic yield of CT–AC SPECT
images. Yet, there are studies that have reported significantly
higher specificity without a trade-off in sensitivity (20–25).
Our study also showed considerable improvement in normalcy
rate after attenuation correction i.e. from 19% to 74% (Fig. 2).
There are other studies that also showed similar results
(4,18,26–35). In patients with low likelihood of CAD the nor-
malcy rate can be obtained as high as 98% (15). The most
probable reason for comparatively low normalcy rate in our
study might be the selection of Morise criteria, as Morise
et al. themselves observed normalcy rate of 85% in their stud-
ies (9).4.2. Sensitivity, specificity, diagnostic accuracy and normalcy
rates according to vascular territory
In our study, we noted insignificant increase in specificities of
LAD and LCX territories but profound increment was
observed in areas supplied by RCA (Figs. 3–5). The increase
in specificities was accompanied by a decline in sensitivities
in all vascular territories. Concomitantly, diagnostic accuracy
was also increased in RCA region but remained same in other
two vascular regions. We also observed increasing normalcy
rates in all vascular areas after attenuation correction in group
B (Fig. 2). Several papers have demonstrated that attenuation
correction improves specificity and normalcy rate without sig-
nificant reduction in sensitivity (14,17,18,20,21,24). Harel et al.
(27) also testified increment in specificity for the RCA and
LCX territories after employment of attenuation correction
method. In this study, the significant increase in specificity in
the RCA region (from 8% in NC images to 79% in AC
images) was accompanied by an insignificant increase in the
specificity of the LAD (from 83% in NC images to 94% in
AC images) and LCX (from 42% in NC images to 54% in
AC images) regions. The study by Huang et al. also proved
that attenuation correction benefits most to RCA region where
specificity increased from 77.9% to 98.7% but in LCX region
no significant change was observed. The unusual feature of the
study was reduction in specificity of LAD territory i.e. from
94.1 to 82.4% (25).
4.3. Influence of gender on the sensitivity, specificity, diagnostic
accuracy and normalcy rate of myocardial perfusion scan
Regarding influence of gender on AC effects, our study
revealed some confusing results. In the study, improvement
in specificities was noted in RCA regions in both genders while
insignificant change was detected in LCx territory in either
gender. However, LAD showed some improvement in female
population. As the female population in group A was very
low, statistical tests could not be applied. But in group B
patients, normalcy rates improved in all the three vascular
regions in female population while the male population bene-
fitted in the LCX and RCA regions only.
4.4. Influence of body mass index on the sensitivity, specificity
and diagnostic accuracy of myocardial perfusion scan
In people with abnormal values of BMI (>25), as there is
more soft tissue around the heart and as a consequence, it is
at greater distance from the scintillation camera we assumed
that there would be more attenuation artifacts in obese people
as compared to non-obese people and that they would get
greater benefit from attenuation correction. Our hypothesis
had already been studied and proved by studies conducted
by Hansen et al. (36) and Freedman et al. (37) which showed
lower thallium 201 SPECT accuracy in patients with abnormal
BMI of >25.
Contrary to the studies by Hansen and Freedman, Thomp-
son and colleagues (38) examined the role of CT–AC in sub-
jects with normal and abnormal BMI using cutoff of 30 and
found that attenuation correction proved to be of equal value
in both the groups. The patients with BMI 630 showed
Non-attenuation corrected and attenuation corrected myocardial perfusion SPECT 791increase in specificity by 18%, whereas for patients with BMI
>30 specificity increased to 35% with AC (p= 0.03). How-
ever, they did not elaborate their results according to vessel
territories or the segments in which more pronounced effect
had been noted. Shawgi et al studied the effects of attenuation
correction in subjects with normal body mass and found it as a
valuable tool in this group of patients as well. With attenua-
tion correction, they noted improvement in perfusion in
54.4% of patients on visual inspection (39).
In our study significant increase in specificity and normalcy
rate was detected in RCA region in both non-obese and obese
groups. However, significant increase in normalcy rate was
also observed in LCX region. On careful assessment, it was
noted that slightly more effect was noted in obese people as
compared to non-obese people (i.e. increase in specificity
74% vs 66%, increase in normalcy rate 67% vs. 56%). Metic-
ulous examination of the results showed that there was no
marked impact of attenuation correction in obese vs non-
obese people on gender basis.
4.5. Limitations
Our study has certain limitations. First, the study is small in
contrast to high prevalence of CAD. Second, if semi quantita-
tive analysis was used for interpretation, the results would
have been much improved. Third, no scatter correction was
used; additional scatter subtraction in combination with atten-
uation correction might further improve diagnostic accuracy.
Fourth, angiography was taken as reference standard with cut-
offs ofP70%. 670% stenosis can be hemodynamically signif-
icant, and even patients with normal angiograms could have
microvascular disease. Fifth, the body contours were obtained
from CT mapping, and information regarding breast tissues
was not accurately outlined. The effect of dense breasts in
the anterior wall may be evaluated in further studies.
5. Conclusions
In general, the specificity (normalcy rate) for detection of the
absence of CAD increases by attenuation correction using
Hybrid SPECT/CT and by and large it also significantly
changes the sensitivity for the detection of CAD. For vascular
territory, it markedly improves the specificity (normalcy rate)
in RCA region as compared to other vascular regions.
Although this technique is useful in both genders, it proves
to be more valuable in men. Subjects with normal body mass
index can also show attenuation artifacts and AC is more or
less equally practical in non-obese and obese people.
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